Background Considering the controversial results published in the literature concerning associations between human leukocyte antigens (HLA) and rheumatic fever (RF), the purpose of the present study was to investigate by means of cosegregation analysis the participation of HLA genes in susceptibility to RF.
Alternatively, the lack of consistency among the different studies concerning the associated HLA allele could indicate that HLA genes do not play a significant role in susceptibility to RF.
To examine the question of participation of the HLA complex in susceptibility to RF independently from any specific HLA allele, we selected multiple-case families, comparing the observed numbers of identical-by-descent (IBD) HLA haplotypes among affected relatives with the expected ones under the assumption of independent segregation of HLA alleles and the presumptive RF susceptibility gene.
Methods Case Study
The 22 multiple-case families ( 13 of Caucasoid and 9 of Negroid extraction) included in this study were selected at the Cardiology Department of Escola Paulista de Medicina. First, a questionnaire was given to 709 patients currently being treated, who were queried about the existence of other affected family members. All available relatives of 58 of 99 patients who referred familial cases were examined, and 32 families with at least one other individual with RF were detected. Since 10 of these families were represented by noninformative affected parent/child pairs, they were excluded from the analysis reported here. Sixteen of the probands were females and 6 were males, ages 9 to 67 years (mean, 34.4 years); the affected relatives were represented by 17 females and 12 males, ages 6 to 62 years (mean, 30.3 years). Rheumatic heart disease (RHD) was present in 20 of the 22 probands and in 23 of the 29 affected relatives. The remaining cases presented with acute rheumatic fever (ARF) at the time of examination or in the past. The diagnosis of ARF was made according to the modified Jones criteria. ' As Fig 1  clearly shows, under the recessive hypothesis, the fit of the observed numbers to the expected ones was good only for gene frequencies larger than 20%. In contrast, as we observe in Fig 2, under the dominant model, with penetrance (K) values varying between 0.5 and 0.9 and a frequency of the susceptibility gene of at least 1%, all the x2 values are below the critical figure at the 5% significance level for two degrees of freedom (5.99).
Discussion
The basis of multiple-case family studies is to use HLA haplotypes as markers to trace the inheritance pattern of closely linked disease susceptibility genes. '4 The present cosegregation analysis of RF and IBD HLA haplotypes supports the hypothesis that one of the genes responsible for susceptibility to RF is located near or within the HLA complex.
The affected members in the 22 families of this study were represented by the following sets of pairs: siblings, cousins, uncle/nephew, and grandparent/grandchild. The comparison of the numbers of observed and expected IBD HLA haplotypes, taking into account the values derived from all the affected individuals, gave a value of P=.088. Even considering that the usual 5% 
